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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: Confirmation No.: 5063 

MACPHEE et al. Art Unit: 1611 

Appl. No.: 10/525,415 Examiner: Channavajjala, Lakshmi Sarada 

Filed: January 10, 2006 Arty. Docket: 1327.0690001/ELE/LMB 
For: Hemostatic Dressing 

Declaration of Dr. Martin MacPhee Under 37 C.ER. § 1.132 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Sir: 

I, Dr. Martin MacPhee, hereby declare and state as follows: 

1. I am currently employed at STB Lifesaving Technologies Inc. (STB). 
STB supports the research, development and commercialization of enhanced hemostatic 
technologies, encompassing a broad range of bandage products with the ability to control 
bleeding. I have held the position of Chief Scientific Officer, and SR. Vice President 
since co-founding the company in 2005 My duties include responsibility for all 
technical, scientific, medical and production activities of the company. I was 
previously employed by the American National Red Cross (ARC), the Assignee of the 
above-captioned patent application ("the '415 application"). I am an inventor of the '415 
application. 

2. My professional and academic credentials are provided in the curriculum 
vitae that is attached as EXHIBIT lln view of my professional and academic background, I 
am an expert in the field of hemostasis. 

3. In formulating my opinions, I have considered the viewpoint of a person 
of ordinary skill in the art {i.e., a person of ordinary skill in the field of hemostasis) as of 
the effective filing date of the '415 application (i.e., as of September 10, 2002). 



4. I understand that a "person of ordinary skill in the art" is one who is 
presumed to be aware of all pertinent art, thinks along conventional wisdom in the art, 
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and is a person of ordinary creativity. A person of ordinary skill in the art would have 
had knowledge of the scientific literature concerning hemostasis that was available by 
September 10, 2002, including knowledge about experimental techniques available in the 
art. A person of ordinary skill in the art typically would have at least a scientific 
background such as a Bachelor's degree in the biological sciences (e.g., biology or 
chemistry), and have substantial familiarity, ti'aining, and experience with hemostasis. 
Preferably, a person of ordinary skill in the art would typically have a Ph.D. in the 
biological sciences {e.g., biology or chemistry), and have substantial familiarity, training, 
and experience in hemostasis. 

5 . It is my opinion that, as an expert in the field of hemostasis, I am qualified 
to provide an opinion as to what a person of ordinary skill in the art would have 
understood, known or concluded as of September 10, 2002. It is also my opinion that as 
an expert in the field of hemostasis, I am qualified to provide an opinion as to what a 
person of ordinary skill in the art would have been motivated to as of September 10, 
2002. 

6. I have reviewed and am familiar with the original specification of the '415 
application, the final Office Action dated June 10, 2010 ("the Office Action") issued by 
the U.S. Patent and Trademark Office (USPTO) for the '415 application, the references 
cited in the Office Action, and the currently pending claims filed in the Amendment and 
Reply to the Office Action filed with this Declaration. 

7. I understand that in the Office Action, claims 1-7, 11-16 and 19-24 have 
been rejected as allegedly being obvious over International Publication No. WO 
99/59647 ("the WO reference") in view of U.S. Patent Application Publication No. 
2006/0179793 ("Yewdall"), U.S. Patent No. 5,702,715 ("the '715 patent") or U.S. Patent 
No. 6,893,655 ("the '655 patent"). I also understand that claims 8-10, 17 and 18 have 
been rejected as allegedly being obvious over the WO reference, in view of Yewdall, the 
'715 patent, and the '655 patent, and further in view of U.S. Patent No. 6,1 17,425 ("the 
'425 patent"). I also understand that claims 1-3, 11-16, 19 and 22 have been rejected for 
obviousness-type double patenting over claims 1-9 of U.S. Patent No. 6,762,336 ("the 
'336 patent") in view of Yewdall, the '715 patent or the '655 patent. 
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8. It is my understanding that an invention may be obvious if one or more 
prior art references, when combined with general knowledge, teach or suggest all of the 
claim limitations to one of ordinary skill in the art, and provide a rationale to combine or 
modify the references to arrive at the invention with a reasonable expectation of success 
as of the effective filing date of the '415 application. 

9. It is also my understanding that a showing of obviousness as described 
above may be overcome by factors such as unexpected results and licensing by others. I 
offer the following discussion of the differences between the present claims and the cited 
references and general knowledge in the art at the time the present application was filed. 

10. A person of ordinary skill in the art reading the cited references would 
have understood that the cited references do not teach a hemostatic dressing having a 
thrombin layer that is not coextensive with the first fibrinogen layer and the second 
fibrinogen layer. A person of ordinary skill in the art reading the cited references would 
also have understood that the cited references do not teach a hemostatic dressing having 
a first fibrinogen layer and a second fibrinogen layer that are affixed to one another. 

11. A person of ordinary skill in the art would have understood that literature 
on fibrin sealants related to hemostatic dressings containing hemostatic agents at the time 
the present application was filed placed the thrombin of such dressings in contact with 
the fibrinogen throughout the dressing in only coextensive layers. See, e.g., the WO 
reference. 

12. It is my understanding that the only layered fibrin sealant product 
commercially available at the time the present application was filed, Tachocomb®, is a 
hemostatic dressing design having a thrombin layer that is coextensive with a fibrinogen 
layer. It is also my understanding that at the time the present application was filed there 
were, and still are, no commercially available hemostatic dressings that have ever 
utilized only fibrinogen. 

13. In view of the teachings in the cited references and the general knowledge 
in the art, one of ordinary skill in the art, absent the teachings of the present 
specification, would not have arrived at a hemostatic dressing having a thrombin layer 

Arty. Dkt. No. 1327.0690001/ELE/LMB 
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that is not coextensive with a fibrinogen layer because such a dressing would have been 
thought to deliver fibrinogen or thrombin alone to at least some of the wound area in the 
non-coextensive regions. In particular, absent the teachings of the present specification, 
one of ordinary skill in the art would not have had a reasonable expectation that such a 
dressing would provide adequate drug delivery and hemostatic function because at least 
some of the wound area would not have been expected to receive both fibrinogen and 
thrombin in adequate hemostatic concentrations. 

14. In addition, the hemostatic dressings of the invention have the following 
unexpected advantages. It was known in the art at the time the '415 application was filed 
that hemostatic dressings having a thrombin layer that is coextensive with a fibrinogen 
layer can become delaminated over time, meaning that the layers of the dressing no 
longer adhere to each other. See, e.g., page 2, lines 11-16 of the '415 application. 
Likewise, Example 2 of the '415 application provides data demonstrating that 
delamination can be attributed to full coverage of a thrombin layer on a first fibrinogen 
layer. In particular, the data set forth in Table 2 show that when the middle thrombin 
layer is applied with full coverage of the fibrinogen layer {i.e., coextensive), all of the 
dressings became delaminated at their edges. See Groups 1-8 and 12 of Table 2. In 
contrast, dressings having a thrombin layer that is non-coextensive with the fibrinogen 
layers inhibit delamination. See Groups 9-1 1 and 14-16 of Table 2. 

15. Delamination can result in reduced interaction of the dressing component 
layers and decreased effectiveness of the dressing in preventing hemorrhage. See, e.g., 
page 2, lines 16-18 and page 6, lines 10-16 of the '415 application. Hemostatic dressings 
of the present invention having a thrombin layer that is not coextensive with a fibrinogen 
layer are less likely to become delaminated at their edges over time, meaning such 
dressings are more durable and easier to handle. See, e.g., page 2, lines 16-18 and page 
6, lines 10-16 of the '415 application. Moreover, hemostatic dressings of the present 
invention are easier to manufacture because they provide better control of the amount of 
thrombin dispensed in the dressing by allowing for the deposition of the thrombin in a 
reproducible pattern. See, e.g., page 2, lines 16-18 and page 6, lines 10-16 of the '415 
application. 
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16. In view of the teachings in the cited references and the general knowledge 
in the art, a person of ordinary skill in the art would not have expected the above- 
mentod advantages related to the hemostatic dressings of the present invention. The 
advantages of the presently claimed dressings are not taught or suggested by the cited 
references. 

1 7. The advantages related to the hemostatic dressmgs of the present invention were 
of such unexpected significance that, during clinical production, the Assignee switched 
. from a hemostatic dressing design having a thrombin layer that is coextensive with a 
fibrinogen layer, despite a 5-year clinical program focused on that design, to a 
hemostatic dressing design having a thrombin layer that is not coextensive with a 
fibrinogen layer. I have knowledge of this decision as a result of discussions with ARC 
personnel, representatives of the manufacturing company, and by reviewing the 
documents in the ARC Archives. The hemostatic dressing design having a thrombin 
layer that is not coextensive with a fibrinogen layer was used in hemostatic clinical trials 
on the battlefield in Iraq and Afghanistan. (See Holcomb, John B., The 2004 Fitfs 
Lecture: Current Perspective on Combat Casualty Care., J. Trauma, 2005;59:990- 
1002. Sections on "Hemostasis" and "Battlefield Research, and Figure 9) 

18. My current employer, STB, has licensed the '415 application. I have direct 
knowledge of this as I was involved in the licensing negotiations 

19. I hereby declare that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false statements 
and the like so made are punishable by fine or imprisonment, or both, under Section 
1001 of Title 18 of the United States Code and that such willful false statements may 
jeopardize the validity of the present patent application or any patent issued thereon. 
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CURRICULUM VITAE 



Martin James MacPhee Ph.D. 



Employment History : Chief Scientific Officer, VP & Founder. STB, Inc . 

2005 to Present 

Founder & Vice President, Clearant Inc. 
2000-2004 

Affiliate Professor of Biology , George Mason University, Fairfax, VA 
1994-1995 

Associate Scientist , Medical Sciences Research Institute, Herndon, VA. 
1994-1995 

Principal Investigator, (Supplemented) Fibrin Sealant & Advanced 
Hemostatic Development Program, American Red Cross 

1992-2000 



Consultant to : Haemacure Corporation 

Private Foundations 
Indico Technologies Ltd. 
Sunspots, Inc. 
Ventria Bioscience 
3M 

Spinal Restoration, Inc. 

Education : 



1989 - 1992 Post Doctoral Fellow in the Experimental Therapeutics Section, Laboratory of 

Experimental Immunology, Biological Responses Modifiers Program, National 
Cancer Institute, National Institutes of Health, USA 

1 989 Ph.D. McGill Universit y, Dept. of Surgery 

1 983 B.SC , Honors Biology, Co-op, University of Waterloo 



Research Experience : 



i 



2005-1' resent Chief Scientific Officer, Sr. VP & Founder, STB Lifesaving Technologies Ltd. 

Founded the company which is focused on the development and production of advanced 
hemostatic products & technologies. 

Responsible for creating the initial business and research plans, and the IP Portfolio for 
the company. 

Invented core (FAST) technology which is the primary technology base for the company. 
Lobbied for Congressional funding for the FAST Dressing of $3.8M to date. 
Author and Principal Investigator of 2 successful Grants from the US Army, for a total of 
$7.6 Million dollars for further development of the Fibrin Sealant Dressing. 



2000-2004 Vice-President & Co-Founder, Clearant Inc. 

Founded the company which grew from startup to a Public Company with 75+ staff in 5 
locations in 3 Countries within 4 years 

Responsible for creating the initial business and research plans 

Created and managed the entire IP Portfolio for the company 

Invented core technology of the company 

Part of the Team that raised the capitalization of the company 

Responsible for the company's Plasma & Prion Research Programs 

Author and Principal Investigator of 3 successful SBIR Grants from the National Heart, 

Lung & Blood Institute of the NIH, for a total of $1.4 Million dollars 

1992-2000 Principal Investigator, (Supplemented) Fibrin Sealant & Advanced Hemostatic 
Development Program, Plasma Derivatives Dept., American Red Cross. 

Headed R&D Group responsible for developing the ARC's Liquid Fibrin Sealant Product 
Designed pivotal Clinical Trial for liquid Fibrin Sealant Product 
Invented multiple drug-delivery technologies involving long-term local delivery of both 
Biologies and Drugs 

Invented multiple fibrinogen-based advanced hemostatic products, including the Fibrin 
Sealant Bandage which is in development with CSL and the US Army 
Obtained funding from the US Army for an eventual total of over M$20. This lifesaving 
product was successfully deployed in Iraq. 

Several of my patents have been licensed out by the ARC to corporations who are 
actively developing them into medical products. 

1989-1992 Post-doctoral research in the Experimental Therapeutics Section of the Biological 
Response Modifiers Program at the NCI (USA). 

Primary project: Pre-clinical development of in vivo Immuno-chemotherapy in mice . - 
Developed and optimized cytokine-based bone marrow-sparing high dose chemotherapy 
for cancer. 

Additional projects included: Mutagenesis studies of the role of signal sequences and 
nuclear translocation sequences in tumorogenesis induced by FGF-L 
The use of FGF-1 mutants as anti-tumor agents , & 
The isolation and culture of murine endothelial cells . 
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1983-1989 Ph.D. candidate, McGill University, Dept. of Surgery. 

Performed fist cloning and characterization of Human T Cells involved in Delayed-Type 
Hypersensitivity Cell-Mediated Immune Response 

Developed and carried out associated harvesting procedures on both hospital patients and 
normal subjects. 

Developed cytokine-based immunotherapy for fatal infections in immunosuppressed 
(Anergic) patients. 

Designed and carried out all animal and human studies of said therapy. 

Thesis title: Cellular and Soluble Mediators of Delayed Hypersensitivity and Their Use In 
Correcting Anergy . 



Junior Research Colleague, Defence & Civil Institute of Environmental Medicine 
(DCIEM) supervised by Dr. P. Shek. Characterization of the cellular changes in the 
murine immune system induced by exercise stress . 

Junior Research Colleague, DCIEM supervised by Dr. B. Sabiston. Characterizing the 
changes in the human immune system induced by exercise stress . 



1980 Research Associate, Med-Chem Laboratories 

1 979 Research Associate, Ontario Cancer Institute 



Awards : 

2004 Market Engineering Product Innovation Award Frost & Sullivan Award for StatSeal, 

a stable liquid form of Fibrin Sealant 

1999 Best of What's New, Popular Science Award for Advanced Hemostatic Technologies 

1998 Market Engineering Product Innovation Award Frost & Sullivan Award for numerous 

Product Technologies for the U.S. tissue sealant market 

1992, 1991, 1990 Fogerty International Fellowship, Laboratory of Experimental Immunology, & 

1989Experimental Therapeutics Section, National Cancer Institute, National Institutes of 
Health, USA. 

1988 & 1987 Pre-Doctoral Fellowship of the Royal Victoria Hospital Research Institute. (First 

Recipient) 

1986 Sandoz Scholarship 

1978 Ontario Scholarship 



Ac ademic Experience 



Chairman : Tissue Sealants & Adhesives. Cambridge Healthtech Symposium, San 
Francisco. 

Chairman : Surgical Applications of Tissue Sealants & Adhesives. American College 
of Surgeons Symposium, New Orleans. 

Chairman: Surgical Applications of Tissue Sealants. American College of Surgeons 
Symposium, Chicago. 

Chairman: Surgical Applications of Tissue Sealants. American College of Surgeons 
Symposium, San Francisco. 

Chairman : Emerging Applications of Fibrin Sealants, Cambridge Healthtech 
Symposiums, San Diego. 

Co-Developer - World Health Organization International Reference Standard of 
Fibrinogen Concentrates for Therapeutic Use. (National Institute of Biological 
Standards London, England) 

Chairman: Emerging Applications of Fibrin Sealants, Cambridge Healthtech 
Symposiums, San Diego 

Co-Chairman: Fibrin Sealant Symposium, XVIth Congress of the International 
Society on Thrombosis and Haemostasis, Florence. 

Co-Chairman: Emerging Applications of Fibrin Sealants, Cambridge Healthtech 
Symposiums, San Diego 

Co-Chairman : Tissue Sealants: Current Practice, Future Uses 
Cambridge Symposia, La Jolla. 

Co-Developer , World Health Organization International Reference Standard of 
Human Interleukin 2 (IL-2) for Therapeutic Use (National Institute of Biological 
Standards (London, England) 

Co-Developer , World Health Organization International Reference Standard of 
Murine Interleukin 2 (I I -2 ) for Therapeutic Use (National Institute of Biological 
Standards (London, England) 

McGill University Faculty of Graduate Studies & Research Council - Student 



Member 

Microbiology Demonstrator, University of Waterloo 
Chemistry Demonstrator, University of Waterloo 



Patents 



US Pate nts Issued : 

US Patent #5,925,738 : Methods of production and use of liquid formulations of 
plasma proteins. MacPhee et al, July 20, 1999. (Sustained delivery of plasma 
proteins via implantable pumps and hydrogels) 

US Patent # 6,054,122 (Re-Issued as RE39,321) : Supplemented and 
unsupplemented tissue sealants, methods of their production and use. 
MacPhee et al, April 25, 2000. (Expanding Fibrin Sealant Foam including 
hemostasis and drug delivery from same) 

US Patent # 6.1 17,425 (Re-Issued as RE39,192 : Supplemented and 
unsupplemented tissue sealants, method of their production and use. MacPhee 
et al, Sept 12, 2000. (Composition containing fibrinogen and a drug or biologic 
that is above solubility and/or achieves a delivery longer than simple diffusion 
kinetics) 

US Patent # 6,124,273 : Chitin hydrogels, methods of their production and use. 

MacPhee et al, Sept 26, 2000. (Composition and Method of treatment involving 
Chitin as a component of a hemostatic &/or sustained drug-delivery matrix) 

US Patent # 6,197,325 (Re-Issued as RE39,298) : Supplemented and 
unsupplemented tissue sealants, method of their production and use. MacPhee 
et al, March 6, 2001 . (Composition and Method for localized bone and cartilage 
repair and regeneration involving fibrinogen and one or more drugs/biologies. 
Sustained release of said drug/biologic) 

US Patent #6,320,029 Re-Issued as RE38,431 : Methods of production and use of 
liquid formulations of plasma proteins. MacPhee et al. Nov 20, 200 1 . (Stable 
formulations of plasma proteins and their sustained delivery via implantable pumps 
and hydrogels) 

US Patent #6,395,288 : Subversion of bacterial resistance by low solubility 
antibiotics. MacPhee et al, May, 28, 2002. (Note, I was inadvertently left off this 
Patent when it first issued. Inventorship has been corrected & this Patent is being 
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US Patent #6,559,119 : Method of preparing a tissue sealant-treated biomedical 
material. MacPhee et al, May 6, 2003. 

European Patent #EP 0 998 31 1 Bl : Method of preparing a tissue sealant- 
treated biomedical material. MacPhee et al, May 6, 2003. (Supplemented fibrin 
sealant-coated Biomedical Materials) 

US Patent #6,682,695 : Methods for sterilizing biological materials by multiple 
rates. MacPhee et al, Jan, 27, 2004. (Methods for sterilizing Fetal Calf Serum by 
irradiation at at least 2 irradiation rates) 

US Patent #6,696,060 : Methods for sterilizing preparations of monoclonal 
immunoglobulins. MacPhee et al, Feb, 24, 2004. 

US Patent #6,749,851 : Methods for sterilizing preparations of digestive 
enzymes. MacPhee et al, June, 15, 2004. 

US Patent #6,762,336 : Hemostatic Sandwich Bandage. MacPhee et al, July, 13, 
2004. 

US Patent #6,783,968 : Methods for Sterilizing Preparations of Glycosidases. 

MacPhee, et al, August 31, 2004. 

US Patent #6,908,591 : Methods for sterilizing biological materials by 
irradiation over a temperature gradient. MacPhee et al, Jun, 21, 2005. (Methods 
for sterilizing biological materials while their temperature is changing) 

US Patent #6,946,098 : Methods for sterilizing biological materials. MacPhee et 
al, Sep, 20, 2005. (Methods for sterilizing biological materials while in a glassy or 
vitrified state) 

US Patent #6,979,829 : Devices and methods for determining the amount of 
energy absorbed during irradiation. MacPhee et al, Dec, 27, 2005. (Methods 
and devices for accurately measuring absorbed doses of radiation at controlled low 
temperatures) 



US Patent #7,189,410 : Supplemented and unsupplemented tissue sealants, 
method of their production and use. MacPhee et al, March 13, 2007. (A Fibrin 
Sealant based Bandage with or without therapeutic drugs, or biologies) 

US Patent #7,196,054 : Methods for treating wound tissue and forming a 
supplemented fibrin matrix. MacPhee et al, March 27, 2007. (A method for 
treating a patient by using a dry powdered Fibrin Sealant with or without 
therapeutic drugs, or biologies) 

US Patent #7,208,179 : Methods for treating disease and forming a 
supplemented fibrin matrix. MacPhee et al, April 24, 2007. (A method for 
treating a patient by using a Fibrin Sealant containing a bone-inducing biologic 
with or without therapeutic drugs, or biologies) 

US Patent #7,229,959 : Supplemented fibrin matrix delivery systems. MacPhee 
et al, June 12, 2007. (A delivery system for therapeutic drug or biologic using a 
Fibrin Sealant) 

US Patent #7.252,799 : Methods for sterilizing preparations containing 

albumin. MacPhee et al, Aug 7, 2007. (Methods for sterilizing products containing 
albumin using irradiation without degradation of the albumin or the product) 



Patents Pending: 

USA, Europe and Worldwide: Patents Pending (over 30 US & 60 in Europe and 
other countries) covering innovative hemostatic technologies, drug delivery, viral, 
bacterial and prion sterilization of biologies. 

Notable Examples: 

US Patent Application Publication #20060155234 : Hemostatic dressing. 
MacPhee et al, July 13, 2006. A multilayered hemostatic bandage with an 
interrupted thrombin layer. 

US Patent Application 1 1/882,879 (Publication #2008/0033333 : Solid Dressing 
For Treating Wounded Tissue. MacPhee et al, Aug 6, 2007 (Priority Date Aug 4 
2006 ). A solid, single layer hemostatic wound dressing with defined thrombin 
content). 

US Patent Application 1 1/882,872 (Publication #2008/0031934 : Processes For 
The Production Of Solid Dressings For Treating Wounded Tissue. MacPhee et 
al, Aug 6, 2007 (Priority Date Aug 4 2006). Processes for producing a solid, single 
layer hemostatic wound dressing. 

US Patent Application 1 1/882,874 (Publication #2008/0033331 : Solid Dressing 
For Treating Wounded Tissue. MacPhee et al, Aug 6, 2007 (Priority Date Aug 4 
2006). Compositions of a solid, single layer hemostatic wound dressing. 

US Patent Application 1 1/882,876 (Publication #2008/0033332 : Solid Dressing 
For Treating Wounded Tissue. MacPhee et al, Aug 6, 2007 (Priority Date Aug 4 
2006). A solid, single layer hemostatic wound dressing with defined fibrinogen 
content). 

US Patent Application 11/882,876 (Publication #2008/0033332 : Solid Dressing 
For Treating Wounded Tissue. MacPhee et al, Aug 6, 2007 (Priority Date Aug 4 
2006). A solid, single layer hemostatic wound dressing with defined fibrinogen 
content). 

US Patent Application 20090075891 (Publication # 20090075891): Methods and 
dressings for sealing internal injuries. MacPhee et al, Aug 6, 2008 Disclosed are 
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solid and frozen haemostatic materials and dressings consisting essentially of a 
fibrinogen component and a fibrinogen activator. Also disclosed are methods of 
treating internal wounded tissue in a mammal by applying one or more of these 
haemostatic materials and dressings. Covers single pre-mixed solid forms of Fibrin 
Sealants such as single syringe applications, rods, cones etc. 
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Commercial Evolution of Tissue Sealants: Past, Present and Future. The 
American Academy of Facial Plastic Surgery, Orlando. 

Development of the WHO Fibrinogen Concentrate Standard. Tissue 
Sealants and Adhesives, CHI Conference, San Francisco. 

Localized Sustained Delivery of Drugs and Biologies using Fibrin Sealant . 
Drug Delivery: Focusing on the Posterior Segment of the Eye. Foundation 
Fighting Blindness Symposium. San Francisco. 

Opportunity is knocking; Will you open the door? . Surgical Applications 
of Tissue Sealants & Adhesives. American College of Surgeons Symposium, 
New Orleans. 

Future Applications of Fibrin Sealants . Australian Red Cross Annual 
Course in Transfusion Medicine, Melbourne Australia, 2000. 

Advanced Haemostasis Applications . CHI Annual Blood Product Safety 
Meeting, Washington D.C., 2000. 

Advanced Hemostatic Devices & Their Impact on Transfusion Services . 
Indiana State Blood Banks Annual Meeting, 1999. 

The Future of Tissue Sealants . Plenary Lecture, CHI Tissue Sealants 
Meeting, American College of Surgeons Annual Meeting, San Francisco 1999 

Advanced Forms of Fibrin Sealants . Good Morning America, New York 

Advanced Forms of Fibrin Sealants . Panel Participant, UVA Tissue 
Sealants Meeting, Charlottesville, 1999 

Autologous vs Pooled Fibrin Sealants . Panel Participant, UVA Tissue 
Sealants Meeting, Charlottesville, 1999 

Fibrin Sealants: Form Follows Function? , Keynote Speaker, Emerging 
Applications of Tissue Sealants, San Diego, 1999 

Advanced Hemorrhage Control and Local Drug/Biologic Delivery using 
Fibrin Sealants , Cleveland Clinic Breakfast Speaker, 1999 

Ex Vivo Porcine Arteriotomy Assay: A Functional Assay for 
Characterizing A Fibrin-Sealant Bandage . International Plasma Biotechnology 
Meeting, Australia, 1999 

li 



1999 An Arterial Hemorrhage Model in the Rabbit for the Assessment of 

Topical Hemostatic Agents . International Plasma Biotechnology Meeting, 
Australia, 1999 

1998 How Many Fibrin Sealants do We Need? , European Applications of 

Tissue Sealants Meeting, Lisbon, 1998 

1998 The Undiscovered Country: The Future of Fibrin Sealants , Plenary 

Lecture, Emerging Applications of Tissue Sealants, San Diego, 1998 

1997 Emerging Applications of Fibrin Sealants , Grand Rounds, Children's 

Mercy Hospital, Kansas City, MO 

1997 Advanced Appl ications of Fibrin Sealant Fibrin Sealant Symposium, XVIth 

Congress of the ISTH, Florence 

1997 Novel Applications for Fibrin Sealants , Surgical Grand Rounds, 

University of New Jersey School of Medicine 

1997 Emerging Uses of Fibrin Sealants Cambridge Symposium: Emerging 

Applications of Tissue Sealants, San Diego, 1997 

1997 Treatment of Severe Porcine Liver Injuries with Resorbable Dry Fibrin 

Sealant Dressing Versus Gauze Packing Cambridge Symposium: Emerging 
Applications of Tissue Sealants, San Diego, 1997 

1996 Fibrin Sealant Based Dressings: Non-Traditional Solutions to an Old 

Problem. Cambridge Symposium:Tissue Sealants: Current Practice, Future Uses, 
LaJolla, 1996. 

1996 Delivery of Drugs and Biologies from Fibrin Sealant . Cambridge 

Symposium:Tissue Sealants: Current Practice, Future Uses, La Jolla, 1996. 

1996 Long-Term Antibiotic Release from Fibrin Sealant . Cambridge 

Symposium:Tissue Sealants: Current Practice, Future Uses, La Jolla, 1996. 

1996 Fibrin Sealant Based Dressings: Non-Traditional Solutions to an Old 

Problem . U.S. Army 3rd Annual ATACCC Conference, Fort Walton Beach, 
1996. 

1 996 Advanced Applications of Fibrin Sealants : New York Blood Center, NY, 

1996. 

1995 Local Therapy of Infection, Neoplasia, and Tissue Regeneration Using 



Fibrin Sealant as a Drug Delivery System . Grand Rounds, Dept. Of Surgery, 
McGill University, 1995. 



Field Ready Fibrin Sealant Bandage . Blood Products, First Annual 
Trauma Symposium, San Antonio, 1995. 

Fibrin. Sealant Based Hemostatic Devices For Treatment Of Trauma In 
The Field . Uses of Fibrin Sealant In Trauma, XV th Congress of the International 
Society On Thrombosis and Hemostasis, Jerusalem, 1995. 

Fibrin Sealant Based Advanced Hemostatic Devices For Treatment Of 
Trauma . Uses of Fibrin Sealant In Trauma, 1995 Penner Blood Coagulation 
Conference, Ypsilanti, 1995. 

Fibrin Sealant BasedBandages and Foam For Treatment Of Trauma In The 
Field . Advanced Technology Applications to Combat Casualty Care., Silver 
Springs, 1995. 

Fibrin Sealant Based Hemostatic Devices For Treatment Of Trauma In 
The Field . Fibrin Sealant: Characteristics and Clinical Uses, Bethesda, 1994. 

Delivery of Drugs and Biologies from Fibrin Sealant . Symposium on 
Surgical Tissue Adhesives, Atlanta, 1993. 

Commercial Pooled Fibrin Sealant . Symposium on Surgical Tissue 
Adhesives, Atlanta, 1993. 

Immune Kinetics . American Society of Biomedical Engineers 
Bioengineering Conference, 1993. 

Fibrin Sealant: Use In Tissue Regeneration and Implant Integration . 
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1989 Functional Analysis of Human T-DTH Clones . 7th International Congress 
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Cytokines (CK) in Anergic Patients . 7th International Congress of Immunology 

1988 Quantitative and Qualitative Study of the Restoration by Cytokines of 

Mononuclear Cell Delivery to Skin Test Sites in Anergic Surgical Patients . 
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Development of a Commercial Process for Manufacturing the Fibrin Based Hemostatic 
Dressing. USAMRDC, (W81CWH-07-2-0125 Mod) 2009. One and a Half Years, $3,000,000 
(Award Pending) 

Development of a Commercial Process for Manufacturing the Fibrin Based Hemostatic 

Dressing. USAMRDC, (W81CWH-07-2-0125 Mod) 2008. One and a Half Years, $2,000,000 

Development of a Commercial Process for Manufacturing the Fibrin Based Hemostatic 
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Production and Purification of Fibrinogen Components for the Production of a Fibrin 
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Prion Inactivation in Human Plasma Derived Products. NlH/NHLBl. Phase I SBIR, 18 
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Virally Safe Plasma. NIH/NHLBI, Phase II SBIR. Two Years, $750,000 
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Vit ally Safe Plasma. NIH/NHLBI, 2001, Phase 1 SBIR Six months, $98,173 



Development & Production of a Hemostatic Dressing. USAMRDC, (RFP # DAMD 17-01 -R- 
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Field-Ready Self-Expanding Hemostatic Fibrin Sealant Foam. USAMRDC, 1999. Three 
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Advanced Field-Ready Fibrin Based Hemostatic Devices. USAMRDC, 1995. Three Years, 
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Canadian Federation of Biological Societies 
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would like to the 
Suigeivot h in ill lie opportunity 

1 to deliver the 2004 Fitts Lecture. When Dr. Oyer asked 
me to deliver this lecture. I actually wondered whether he had 
called the wrong number. Dr. Basil Pruitt described Dr. 
William P. Fitts in his 1992 Fitts Lecture as a 'physician 
soldier in World War II, an author, a chairman, an editor of 
the Journal of Trauma, and a past President of our 
association'.' To deliver a talk named after such an esteemed 
surgeon soldier is indeed a privilege. So. as Commander of 
the U.S. Army Institute o An a! Research (USAISR) and 
Trauma Advisor to the Army Surgeon General, I am here to 
represent the men and women who serve in uniform, and I 
hope to do them justice today. At this point, I would like all 
Operation Iraqi Freedom and Operation Enduring Freedom 
personnel to please stand and be recognized. 

Dr. Donald Trtmkey discussed his experiences as a de- 
ployed Chief of Professional Services of the 50th Field Hos- 
pital during Desert Shield/Desert Storm in the 1991 Fitts 
Lecture and in a paper in 'The Archives of Surgery' in 
I993W Subsequently, ho lectured and wrote multiple after- 
action reports, resulting in numerous Government Account- 
ing Reports about these experiences,' 1 10 In summary, Dr. 
Turnkey believed there was significant room for improve- 
ment in our ability to cat iii i i ,m a deployed 
setting. Dr. Basil Pruitt eloquently described the interaction 
between the A AST and military medicine. 1 Both men are 
retired Army Colonels who have spent the better part of their 
careers serving in the military. To prepare for this lecture, I 
went back and id then tnd i is nd discussed 
their findings with the respective authors, among many oth- 
ers. Consequt i I I ttton is to tell 

you about the current medical story- where we are and what 

we are doing in Operation Iraqi Freedom and Operation 
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Enduring Freedom to give you a flavor on what is going on 

right now. to discuss what has gone well, and, of course, to 
convey to you where I think we could do better. 

My comments are based on the five visits 1 have made to 
Iraq as the Trauma Consultant for The U.S. Army Surgeon 
General. In Iraq. 1 have had the honor of working with many 
deployed units, operating on wounded Soldiers and Marines 
at different locations throughout the country. I have had the 
privilege of talking to many surgeons, nurses, and medics 
about their clinical practice, discussing logistical and com- 
munication challenges, and the training they thought they 
should have had or did have thai made a difference in their 
care of casualties. We also discussed the research require- 
ments that have been generated by this war. Most of this 
lecture is based on their conclusions and observations. 

On these trips into Iraq I was fortunate to travel with 
multiple teams of consultants and logistics personnel. We 
traveled from Kuwait City in the south up to Tallil, Babylon, 
Al Ffillah, Karbala, Fallujah, Ar Ramadi, Baghdad, Baqubah, 
Balad, Samarra, Tikrit. Kirkuk, and Mosul. On one trip, I 
went into Jordan. Trips by consultants to observe battlefield 
medical conditions were common in WWII and Vietnam and 
were reinstated by LTG James Peake, the Army Surgeon 
Genera! in 2003. He expressly wanted his consultants to 
deliver reports directly to him, from the docs, nurses, and 
medics doing the work. Traveling the country is an amazing 
experience whether in an open jeep or 5-ton truck, a C-130 
aircraft, in a Marine CH-46 helicopter, an Army CH-47, or a 
Blackhawk. I even had the opportunity to walk, as a tourist- 
for-a-day. through the throne of Alexander the Great in Baby- 
lon. 

•] • • ' • mel, and Environment 

The current (Ouo' i lical I >rce m theater 

,i i i it i lit into 

four locations. Additionally, there are seven Army forward 
surgery teams FS1 Aat rward i suscitative sur- 

gery suites (FRSS), an< o A < I itionary medical 

support units (EMEDS) in Iraq. The EST. FRSS, and EMEDS 
are small, extremely i ht 10 to 30-man units, 

set up to surgically care ! a ,. i > i ualttcs Ihctc 

are 19 helicopter locations, hundreds of ground ambulances, 
and thousands of medics/corpsmen providing Level I care. 
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Fi|. 1, //'.v rt Different World. Clockwise from upper left: avoiding bad road and driving across die desert; clearing weapons before meals; 
washing hands to gel authorization for dinner; convoy travel in gas masks. 



All the services the Army, Navy. Air Force, and Marines — 

have deployed medical capabilities. Unfortunately, however, 
there is no overarching medical command for all these med- 
ical forces. I have visited the Facilities of all three services and 
will try to generalize and describe situations that apply to all 
the services. 



clinical consultants to place the correct mix of specialties, is 
being implemented, 

1 must mention the difficulty with communication and 
logistics that has plagued every deployed Army, dating 
back thousands of years. Unfortunately, the current war is 
no exception. Over time, much has improved, but commu- 
nication and logistics are still less than perfect. The situ- 
ation in May 2004 was a lot better than the same timeframe 
in 2003. It is a different world out there, and it takes time 
to adjust. The harsh reality of this environment is almost 
beyond comprehension. The snapshots in Figure 1 show 
what you might encounter on an average day. The picture 
in the upper left was taken as we drove over the desert 
because the desert was less bumpy than the road that was 
barely visible. You have to clear your weapon before you 
walk into eat. and if you do not wash your hands before 
a meal, you are denied access to the dining facility. Sol- 
diers wearing gas masks any time of the day or night were 
not an unusual sight. Figure 2 is not out of focus — it was 
taken through a clear lens. This is what daylight looks like 
in a sandstorm, an all too common occurrence. Convoy 



Dr. Trunkey discussed the problems generated by the 
professional filler system (PROFIS), which is the pool from 
which the military fills personnel vacancies in our deployed 
field hospitals. Unfortunately. Dr. Trunkey. I have to tell you 
that we still have problems with our PROFIS system. There 
is less waiting around now for PROFIS to fill .spots than there 
was in January and June 2003. However, vacancies still are 
not filled last enough, and the types of specialties that we 
place in our CSHs could be improved upon. Maj (Dr.) Mary- 
Jo Wright, for instance, who is a member of our society, 
deployed as Commander of the I si FST, and ! have to say that 
I received many e-mails from her. loudly commenting on her 
experience of waiting and trying to create a cohesive FST 
from an inexperienced and understaffed unit. This process is 
improving, and a new system, using the knowledge of the 
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Fig. 2. Desert dust 



operations arc extremely difficult, with frequent break- 
downs. 

1 1 Sire 

The Army Surgeon General has designated the USAISR 
the major receiving site for all significant burn casualties. We 
work closely with the U.S. Air Force to rapidly move all 
casualties requiring burn center care to the ISR. In addition 
we were designated the receiving center for the expected 
vesicant injuries, which fortunately did not materialize in this 
conflict. USAISR has trained over 1,200 deploying personnel 
in burn care, deployed four surgeons into theater, and re- 
ceived 249 significant burn casualties and completed 35 bum 
flight missions thus far. We were also charged by the Army 
Surgeon General to prepare a plan for burn triage if burn 
casualties overwhelmed the USAISR bed capacity (40 beds) 
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: Burn 



l i in proximity to the 
500 and 2,500 burn 



ation (ABA) verified burn centers { 
USAF hubs." We anticipated betv 
casualties and created a nationwide burn bed system that was 
updai Ulail 1 lose ooj on ith the h lership oi the 
ABA. we quickly created a system that delivered an accurate 
count of burn bed availability across the country. The De- 
partment of Defense (DoD) and the National Disaster Med- 
ical System (NDMS) used these data, and because we directly- 
queried the clinical nurse managers or the senior burn sur- 
geon daily at each of the ABA verified burn centers, the 
accuracy and quality of the burn bed availability was assured. 
Bed availability, quantified daily, was sent by automated 
report to approximately 70 personnel, including those in 
Germany, assuring that if there w ere massive burn casualties 
flown out of Iraq or Afghanistan to Germany, we would load 
the planes correctly so they would land next to centers with 
available burn beds. Once we were organized, this was a 
simple system to maintain and exercise and was done daily 
for the first 3 months of the war and has been used semian- 
nually since then — most recently for the Paraguayan burn 
disaster. Figure 4 shows the average number of intensive care 
unit and ward beds that were staffed and available on any 
given day for the first 3 months of the war. This model has 
potential to expand to nonthermal trauma disasters and to fill 
a real need in our national trauma response system, which 
most speculate will more than likely be overwhelmed by 
conventional terrorist injur) rather than nuclear, biological, or 
chemical attacks. Because this nationwide burn bed system, 
merges location, the actual number of available intensive care 
unit and ward beds and the quality of the beds (AB A verified) 
into the system, it should be of interest to Office of Homeland 
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Fl8. 4. Number of available bum beds throughout the U.S., March to May 2003. 



Defense, the ACS Committee on Trauma, and the profes- 
sional trauma societies. The same nonthermal trauma bed 
data should be available from the 703 American College of 
Surgeons-Committee on Trauma (ACS-COT) verified trauma 
centers in the United States. 

Trauma EpMsijm;*^ 

Just as the national trauma database and local trauma 
registries are the backbone of performance improvement and 
have helped to improve treatment and outcome-based trauma 
care research, we need to know what is happening to our 
deployed troops so we can react and make improvements. 
Figure 5 shows the total number of injuries between May 
2003 and September 2004 and shows that a huge increase in 
the trauma load occurred in Apia! 2004 and continued on into 
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June, July, and August. We feel this reflects attempts by the 
insurgents to destabilize the Iraqi government. As of October 
2004, combat deaths in the global w ar on terrorism stood at 
721, with wounded in action over 6,000, ostensibly building 
the survivor rate to 88.6% compared with 76% in Vietnam.. 12 
Recently, however, we discovered that the definitions used to 
obtain the numerators and denominators to reach these per- 
centages changed between Vietnam and the current conflict. 
This discrepancy really points toward the need for consistent 
application o I t 1 wo ••■>••' n • \>gy concepts to the war 

data. 

In response to the lack of a DoD-trauma registry, we 
have created a joint theater trauma registry (JTTR) with 
impetus from th h > un nth? ban trauma sector. 
Through the efforts of the three Surgeons General and Health 
Affairs, a policy paper was pubh , t ul describing the 

mini . i ill i! lit 1 iii'iM uniform 

trauma data collection on the battlefield and to establish a 
JTTR 13 The three services have agreed to individual service 
variations, but we will share common data elements, and 
Health Affairs is now directing us to capture injury data. 
1 1 lata will 1 tored it I 1 be avail ibk i 

tilt 1 i to 1 on out" 

data capture in the middle of a war. This will allow feedback 
to commando researche i physicians, allow- 

ing us to react in a data-driven fashion to changing tactics and 
injury patterns to produce new interventions. The database 
architecture is based upon our experience with civilian 
trauma registries and is designed to allow us to compare 
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elements and outcomes with the National Trauma Database. 
Dr. Howard Champion has been a leader in these efforts. One 
of the areas that we have really struggled with is reliable data 
transfer. (Just think of your issues with run sheets and transfer 
summaries in your trauma system and imagine doing this in 
a war zone, with transit > sea < • . three continents, 
>15 hospitals, and sporadic to no email connectivity.) We 
feel that using the portable computer storage drives (thumb 
drives) may allow us to transfer data in a better fashion, and 
we may augment dog tags with thumb drives, allowing reli- 
able transfer of digital x-rays, pictures, trauma history, and 
physical E-Forms on these devices. Hopefully, this will re- 
place writing transfer notes on abdominal dressings (Fig. 6). 
We have started publishing monthly JTTR reports, and from 
these, will discover trends and impact of tactics and medical 
intervention and improve our trauma system. 

An initial look at JTTR data reveals what you would 
expect: largely young casualties. 95% men, with almost 75% 
evacuated out of the theater if they arrived at a CSH. Ana- 
tomically, injuries arc frequently seen in multiple sites and 
are predominantly to the extremities. Balad and Baghdad 
account for more than 90% of till the battle and nonbattle 
injury casualty eai eurrin i r, 60% of which are 
extremity injuries. Despite reports to the contrary, the injury 
distribution has not changed i; .ret tbl> anee World War I. 
Extremity wounds have always been the predominant injury, 
head, neck, and face, injuries account for 21% with a de- 
creased percentage of chest injuries. Abdominal injures re- 
main similar to previous conflicts. (Table l). 14 At this point, 
we have over 4,000 injury casualties entered and, in conjunc- 
tion with the AMP, 650 of 1,100 deaths coded. Attention is 
now focusing on scoring these casualties to complete their 
entire record of care. 

fhc f f I R 1 igmented b led p- kets of unit 

specific data f t Col Bi i i c .ho is a new member 
of the association and in the audience, collected data from the 
four CSHs currently functioning in Iraq and found injuries 
broken down into roughly the same categories. MAJ Owsley, 
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Modified from the Emergency War Surgery handbook. 31 

who is also in the audience, reviewed almost 600 casualties at 
one hospital, noted 650 procedures and 750 injuries, and then 
broke these down into 31 different injurs' locations. Consol- 
idation of 31 recorded injury sites into four major sites of 
upper and lower extremity chest, i.e., abdomen, pelvis, head, 
and neck, resulted in the same distribution seen by Lt Col 
Eastridge and others. Figure 7 is interesting because of the 
differences in the patterns of injury between Iraqis, who more 
often suffer single gun shot wounds, compared with the U.S. 
and coalition forces. Important from a prevention point of 
view is that during this phase of the war, more U.S. and 
coalition casualties occurred after motor vehicle crashes than 
gun shot wounds. During the January to March 2004 time- 
frame, survival was not improved by soldiers going to one of 
the smaller FST surgical facilities rather than going directly 
to a CSH. During this time, more than 75% of the casualties 
went directly from point of injury to a CSH, appropriately 
bypassing the less capable forward surgery teams. Significant 
effort has been generated by the medical leadership to accel- 
erate this trend, which 1 will discuss at greater length later in 
this presentation. 

Comparing the civilian data from Sauaia et al., 13 COL 
Ron Bellamy's Vietnam data. 16 and Maj Owsley's data from 
the 1st CSH in Baghdad (Table 2) reveals that the leading 
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Current Pc ' 



, <-••, civilian vs. military 





Civilian 15 {%) 


Military 16 (%) 


31 CSH a (%) 


Hemorrhage 


39 


47 


56 


CNS 


42 


36 


36 


Multiple 


12 


13 


8 


MOF 


7 


4 




Unknown 









CNS, central nervous system; MOF, multiple organ failure 
a MAJ Jimie Owsley, 31 CSH, unpublished material, Iraq 2004. 

During this time, the 31st CSH was the only neurosurgery center in 

Iraq. 



causes of death from these thice different samples are hem- 
orrhage and head injury. A survey of Vietnam data recently 
published by Blood et al.' 7 and autopsy data from a busy 
civilian Level I trauma center published by Cohn and col- 
leagues arrived at similar conclusions. 18 We recently ob- 
tained IRB approval to study more than 1 , 1 00 combat deaths, 
and tills should result in a complete picture of the epidemi- 
ology of combat injury and death on the modern battlefield. 
Contrasting these different populations will allow us to learn 
just what the causes of death on the current battlefield are and 
what equipment, training, personnel, and research are re- 
quired to counteract the current weapons effects. This war is 
significant for the widespread appreciation and use of indi- 
vidual protective equipment, including head, eye, neck, groin, 
and chest protection. Body armor does not always work (or is 
not always worn), as evidenced by the significant chest and 
abdominal injuries documented in the theater trauma registry. 
However, MAJ Owsley's data documents 14% chest and 
abdomen injuries for U.S. casualties compared with 27% for 
the same type of injuries for the Iraqis who do not wear body 
armor: you can believe that body armor is making a differ- 
ence. Both groups have exactly the same distribution of 
extremity injuries (Table 3). 

Optimal Use of the FST 

Balanced use of the three services' small, mobile, surgi- 
cal teams on the changing battlefield is key to improving 
survival. Early in the war, during the maneuver phase, the 
forward surgery units were the only such unit that was small 
and mobile enough to set up, tear down, and move with the 
armored column. After the larger and heavier CSH (Level III) 



! Operation Iraqi Freedom: distribution of 
injury, U.S. military versus Iraqi prisoner" 



U.S. Military Ira _ h - , 



Total number patients 


598 


144 


Total procedures/injuries 


654/750 


257/209 


Head/neck (%) 


229/750(31) 


31/209 (15) 


Trunk (%) 


102/750 (14) 


57/209 (27) 


Upper extremity (%) 


221/750(30) 


50/209 (24) 


Lower extrerm 


198/750(26) 


71/209(34) 



a MAJ Jimie Owsley, 31 CSH, unpublished material, Iraq 2004. 




Fig. 8. Two pictures illttstivTmg the difference between mobile 
temporary' FST (bottom) and more permanent CSH (top). 



facilities arrive and set up. the FSTs should collapse into the 
CSH or redeploy home. The capability of the FST to physi- 
ologically care for the most critically injured casualty is 
necessarily limited when compared with the larger and more 
equipment heavy and capable CSH, whereas those casualties 
with less severe injuries do not have time-sensitive injuries. 
Because of the i » ! t u I n u nits, the ability 
to diagnose and optimally treat the hypothermic, coagulo- 
pathy, and acidotic casualties in a FST is limited, especially 
with multiple casualties. It must be emphasized that this is in 
no way a negative comment on the medical ability of the 
personnel sen in n th > u 1 itistei labilities The 

feature thai mo I >> u n h m >> , i , t 

phase are the same that mandate they should be overflown 
later in the war when a CSH is close by (often within 10-30 
minutes). This situation is analogous to the civilian trauma 
systems approach when in n < t pass of smaller 

ios il i l ' h ,t * , h i < u nl mi > a i 

more capable trauma centei ' s • 'blights the dif- 

ferences between thes I 1 1 1 e 2 1 st CSH in 

Mosul had a large number of tents, two operating rooms, an 
intensive care unit, landing zone, vehicles, and several hun- 
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ivu. u. 1 t * Packed red blood cells 

(PRBCs), no FFP. and limited laboratory, x-ray, and rewarm- 
ing capability). Again, based on she civilian trauma system 
experience, it is expected that the survival for patients taken 
to a CSH will be higher than for those taken to FSTs. An 
extreme comparison of the pros and eons of small and mobile 
versus large and fixed is the CSH set up in the Ibn Sena 
Hospital in Baghdad, which is not mobile. At one point, 
several FSTs were within a 10-rmnute flight of this facility. 
Unfortunately, some Commanders have been unwilling to 
"let go of their hospital." and the medical leaders on the 
battlefield do not have control of these surgical assets. Cur- 
rent medical recommendations are for FSTs to be used only 
if flight times are longer than 90 to 120 minutes from a CSH. 

An article in a 1918 issue of the Journal of the American 
Medical Association, "The Preventive Treatment of Wound 
Shock," by Cannon et ale' 0 is famous as a resuscitation paper; 
howevei thre \w 1 r add hypothermia. 

Hypothermia secondary to hemorrhagic shock is as bad a 
problem now as it was in 1918. Hypothermia, coagulopathy, 
and acidosis occur in the sickest of military casualties, no 
differently than civilian casualties, except that this deadly 
triad is more difficult to reverse in a hypotensive casualty in 
the desert. It is much better to prevent hypothermia from 
happening in the first place, and the DoD is focusing on 
developing a coherent hypothermia strategy. In the meantime, 
souk nl he po 1 1 t solutions have included plac- 
ing a light bulb in a cardboard box to warm IV fluids up to 
40°C, the innovative use of the meal ready to eat (MRE) 
warming units for warming a liter of Ringer's lactate to 44°C, 
a hand-held hair dryer and cardboard box unit that can be 
placed over casualties in a bed, which allows efficient warm- 





/hen bed hm y ai 


e not available, and finally, a radiator 


that \ 


vas pulled off the w 


all and stuck under a sheet next to the 




dty. Soldiers reeogi 


size that keeping the casualties warm 




t lives, and their in 






acts, such as Bair H 


n< in s tp Infusers, and 


Beln 


iont Buddies (Belm 


ont Instruments. Billerica. Massachu- 


setts. 


i. Thermal Angels 


(Estill Medical Technologies, Inc., 


Dalit 


is, Texas"), and impt 


•oved blankets designed to retain heat 


such 


as the Blizzard Si 


.irvival Blanket (Blizzard Protection 



Systems, Bethesda. United Kingdom) and the Ready Heat 
Blanket (TechTrade, Potomac, Maryland) will prevent and 
treat hypothermia. These devices are becoming more readily 
available as our logistic system places these commercial 
off-the-shelf items in the deployed setting. 

lew Products 

The newest technology on the battlefield can be found in 
shelters, medical items, and communication devices. The 
Chemically and Biologically Protected Shelter System 
(CBPSS). documented in the August 2004 issue of the Jour- 



i , w 1 Itei 

iv >f tm mill mtgn tl teams, 
allowing them to set u| n mutes a tte in an 

air-conditioned, and more importantly, a clean environment. 

:! • "m$ 

Hemostasis .is an area of research that has seen consid- 
erable improvement. Ten years ago, the .DoD recognized that 
hem , lav. t te I alma eventable cause of death on the 
battlefield. Since then, we have fielded seven new hemor- 
rhage control products into the hands of medics and surgeons 
(Fig. 9). Many of you in this room have contributed to the 
introduction of these helpful products, and we thank you. 
These products include new tourniquets and new guidelines 
for tourniquet usage, improved hemostatic products — from 
powders to dressings to better gauze and advanced hemostatic 
dressings — IV hemostasis with fresh whole blood, and re- 
combinant coagulation factor Vila ( Kauvar DS, et al., unpub- 
lished material, 2005). 22 26 Rather than approach the problem 
of hemorrhage in a linear fashion, the DoD has deployed 
multiple products at multiple levels to improve hemorrhage 
control across the board. Wide use of these products and, 
perhaps more importantly, even wider appreciation of the 
importance of early hemorrhage control has likely resulted in 
a decrease in the killed in action rate. 

Other new devices are oxygen generators, IV pumps, 
wound vacuum assisted closure (VAC) therapy devices, 
handheld ultrasound, pain pumps, and digital radiograph. The 
latter device saves images on electronic media and removes 
the environmental problems associated with handling chem- 
icals for film development. However, despite the fact that 
technology is important, I will tell you that the best instru- 
ments on the battlefield are your hands fingers, and brain, 
trained for optimal use. They seldom break, they are hard to 
misplace, they can be upgraded continuously, and frequently 
invent new solutions. 



i Training 



The DoD has had a 


ii intensi 


ve 6-year focus on trauma 


training. Initially, this tr 


amine v 


, is largeh centered on the 


small surgical teams sta 


rting at 


the Joint Trauma Training 


Center in Houston, Tex; 


.is, mule 


r the auspices of Dr. Ken 


Mattox. I was fortunate e 


■nough ii 


i help initiate this program, 


and we trained 16 surgica 


.1 teams ; 


from the three services from 


1999 to 2001, expanding 


from ba: 


,ie surgical teams u> include 


the Critical Care Air Tra 


nsport 1 


"earns from the USAF. 27 ™ 29 



Since 2001, each service has had its own dedicated training 
sites and continued to train deploying teams. I would like to 
thank the trauma leaders in the audience from the centers at 
LA County, Miami, Baltimore, New York. Houston and Cin- 
cinnati for their efforts. Many other sites have established 
their own civiiian/DoD training centers. From talking to 
many deployed surgeons, nurses, and medics at all levels of 
care, I can tell you that all feci that this type of training was 
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"inn-eat Perspective on Combat Casually Caere 




fig. 9. Examples of new drugs and devices for hemoslasis. Clockwise from upper left: QnikCto: (7rMe.di.ca, Wallingford, CI'); combat 
application tourniquet (CAT); fibrin sealant dressing: Israeli dressing; NovoSeven recombinant coagulation factor Vila (NovoNordisk, 
Princeton. M.i): HeniCoti dressing (HemCon Inc., Port/and, OR); and bag of fresh whole blood. 



critical and saved lives on the battlefield. You should all be 
proud of your efforts. 

One of the two most important training manuals for 
combat casualty care is the Emergency War Surgery Hand- 
book, written by military surgeons for surgeons. 3 " The text is 
a basic how-to book, and for those who are deploying, it is 
designed to be the one surgical book that yon grab as you go 
out the door. Second is the complementary text for medics, 
Chapter 16 of the Prehospital Trauma Ptfe Support (PHTLS) 
manual from the ACS-COT on Trauma and the National 
Association of Emergency Medical Technicians. 31 This chap- 
ter is the basis for the Tactical Combat Casualty Care (TCCC) 
course, and is written by the Committee on Tactical Combat 
Casualty Care (COTCCC). This multiservice and multidisci- 
plinary committee is based upon the principles of the ACS- 
COT and regularly updates TCCC. Initially, this section of 
the PHTLS was used only by Special Operations Forces, but 
ise of d i i is 1 applicability, 

is now used by most conventional forces. It is the standard at 
most of the services' training schools for medics. The dedi- 



cated work of CPT Frank Butler and Dr. Norm McSwain 
should be let i hi, ' idi a- ilk p hospital tactical com- 

bat casualty effort. 32 They and others expanded upon the 
approach of good tactics and good medicine that was first 
described by CPT Butler. 33 The focus is primarily hemor- 
rhage control, needle thoracentesis and then airway, merged 
with the concept of finishing lite mission and not getting hurt. 
So, as opposed to the classic ABCs taught in civilian ATLS, 
TCCC appropriately teaches C, B, A. This is based on the 
epidemiology of combat injury and the tools available to 
medics to effectively intervene. Hemorrhage control with 
liberal tourniquet use and advanced hemostatic dressings is 
paramount. Combat extremity injuries are devastating and 
in i.i 'i i I ,i i him 1 i i ' I ill I o e nnpai 

ison in the civi exp riei I'oui ii pi - are extremely 
cheap, useful, and effective, and all soldiers will soon carry 
one. Tension pneumothorax is easily treated with simple 
14-gauge needle thoracentesis. Endotracheal intubation is rel- 
atively unusual because many penetrating wounds to the face 
can be temporized by lying in the recovery position, a lesson 
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Lj 1 > > ntly revived. 

Ih potonsi w i mi is the pie- 

ferred testis > , > i .J \\oidmg the typ- 

ical civilian H ! i > 1 n. uuv point of 

view, it is bette t i 1 i lulloid i 

of their benefit il i ics 01 ic battlefield/'* 

The tactical endpoints for resuscitation are to titrate to a 
palpable radial pul ind n main nta status As described 
by Cannon in 1918 and Beecher in 1944, hypotensive resus- 
citation was the technique of choice on the WWI and WWII 
battlefields. 20 ' 35 Bickell et al. 3<1 revived this theory in 1994. 
Ik I ok. In 1 i'ii in ii ch, we needed to 

determine when the ''clot would pop" and thus validate the 
empirical but unconlro Mi i i s oi Lannon and Beecher. 
Dr. Jill Sondet i im it d m u i . • menu! injury and 
hemorrhage, followed by spontaneous clotting, if resuscita- 
tion commences and continues until the blood pressure 
reaches a systolic blood pressure of 94 ± 3 mm Hg, then 
newly formed clot i i In in a i d pres- 

sure goes down, and the animal dies." In other words, the 
basic tenet of hypotensive resuscitation is to maximize the 
beneficial metabolic , sp 'cts I re usi italion. staying below 
the rebleeding point and to avoid popping the clot and caus- 
ing fatal rebleeding. The findings of Dr. Sondeen merge 
perfectly with the clinical observations of Cannon and 
Beecher and many others. These observations have been 
corroborated on the current battlefield. Once again the goal is 
to meld smart tactics and smart medicine for the benefit of the 
casualty and the care providers. 

Prehospital pain control in tactical combat casualty care 
phase consists of Tylenol, oral transmucosai fentanyl citrate 
(OTFC) lozenges, and. other single oral-dose pain medica- 
tions that do not alter the coagulation system. 38 Aspirin and 
standard nonsteroidal antiinflammatory drugs (NSAIDs) are 
avoided because ol icir dcirin ami on p iteict func- 
tion, whose optimal function on the battlefield is clearly 
important. 39 These new and inncn alive approaches try to find 
a middle ground between no pain medication at all and 
jumping straight to IV morphine. Recent advances in pain 
contiol during in icuaiion i vc. like c. bei 

received. 40 Medic delivered prehospital antibiotics consist of 
400 mg til I v ss i si si bio after 

any combat injury thai breaks the skin and does not involve 
hemodynamic compromise. If the patient is in shock with a 
decreased mental status or radial pulse character. IV or in- 
traosseous (10) antibiotics are indicated. 41 Combat pill packs 
are now distributed in the Special Operations medics who, in 
their longstanding tradition of practical solutions, consoli- 
dated all the pills into one package. The injured soldier 
simply .pens tl 1 < i swallows all i ut pills. 

Sargeti fin fiis lallelfeM 

Damage coin i > * used on the battlefield. 

The key is earl) identification of causalities in the emergency 
department or in the triage area that most urgently require 



these tec > 1 i ->„p is to 

call for fresh whole blood. Use of recombinant coagulation 
factor Vila in conjunction with fresh whole blood, is now 
routine at many sites. The focus is to stop bleeding and 
co i ni • ili< ih i i I h\ . and acit 

sis. use vascular shunts, perform rapid external fixation or 
splinting of extremity injuries, and transport casualties to a 
higher level of care as soon as possible. Whereas this is a 
familiar para i i iliai u conto < combin i 
tion of damage control and rapid evacuation across three 

ontinents k u n u 1 i ill i h -.up ol the o it 

nation chain. Before the war started, there was some question 
about whether patients with open abdomens could be trans- 
ported. That answer is a definitive "yes," and it now remains 
to be seen how military casualties fare compared with civilian 
damage control patients. 

The folic 1 1 use of damage 

control techniques and the need for a broad familiarity with 
all trauma procedures. In one instance, a U.S. soldier was in 
a convoy when mi I (1 ED) blew a 

large wound in his neck, exiling from his back. His posterior 
chest wound was packed, and a right anterior thoracotomy 
performed with thoracic packing and pulmonary tractotomy. 
His subclavian vessels and mediastinum were uninjured. 
Postoperatively, he was hemodynamically stable, warm, and 
not bleeding. He was transported directly from the operating 
room table to the transport helicopter with blood hanging and 
accompanied by a specially trained critical care nurse from 
Level II to Level HI. He arrived hypothermic and coagulo- 
pathy after the >0 mini . i h 'licopter ride, which emphasizes 
the need to continue rewarming during transport. Another 
casualty had a damage control laparotomy performed at Level 
II with packing of his retroperitoneurn, skm closure, and then 
transport to Level III. The message written on his dressing 
told us the clinical information that we needed to know, 
resulting in a call for a fresh whole blood drive and prophy- 
lactic recombinant coagulation factor Vila (Fig. 6). Upon 
relaparotomy, he had a large central retroperitoneal hema- 
toma, inferior to the liver. His injury, in the ventral vena cava, 
just inferior to the right renal vein, was repaired. At the end 
> i , i in ■ t i i ! i m hi i mn- i p UK ni 
had no other injuries, and he was transported stable 2 hours 
later on a C-17 to Germany and has done well. Another 
patient who v a, >pwi -si • >,, i ,n > , i an explosion 
and a motor vehicle crash had a widening mediastinum on 
serial CXRs. He was at a location that did not have computed 
tomography, angiography, or oilier diagnostic capability, so 

h Mil II 1 l I 1 '! h] n .1 i I 1 i < i 

factor Vila and was taken for an exploratory thoracotomy. 
Fortunately, he had a normal aorta and great vessels. This 
case distribution has direct implications for the training of 
ni itai surgeons. BieaJ > ti u u i 

ment for all deployed surgeons, including chest and major 
vascular capability require i t i i h 10% of all 
operative cases. 
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Fig, 18. Clockwise from upper left: Evacuation by helicopter, a USAISR burn flight team; ground evacuation; and transport from a Level 
II to a Level III facility. 



Mxmm hiprJes 

Extremity injuries, as I have already mentioned, ac- 
count for 60 to 70% of all battlefield injuries. Fasciotomies 
are frequently performed, but we may need to do them 
more often to avoid development of compartment syn- 
drome during the rapid ilti i I 
beginning of the conflict (September 200 1), there have 
been approximately 225 major amputations. Those per- 
formed in theater have largely been completion amputa- 
tions when nothing could be done to salvage devastated 
extremities. Walter Reed Army Medical Center and 
Brooke Army Medical Center have been designated the 
DoD amputee centers and arc providing world-class pros- 
thetic care. The oil 

fixation is the transport method of choice, and this has 
really decreased the overall number of amputations sec- 
ondary to improved soft tissue stabilization during trans- 
port. The use of wound VACs has decreased the number of 
major tissue V dures ant eems to have short- 



ened the time for wound closure of many wounds for all 
the patients we care for — coalition troops and Iraqis. 

Summary 

Evacuation out of theater is absolutely amazing and 
deserves special comment (Fig. 10). Surgical critical care 
routinely commences within 1 to 4 hours after injury, after 
transport by ground or air evacuation, using the small surgical 
n i iii 111 1 i ii Hi n In qui nt via 

email between providers and it is not unusual to have criti- 
cally injured casualties in an intensive care unit bed in the 
United States within 2 to 4 days of injury from the farthest 
reaches of Iraq or Afghanistan. The U.S. Air Force critical 
care air transport (CCATT) teams are making this 
happen. 42 ' 4 5 Th maf it 1 1 . i bi 1 cannot stress the 
importance of the overall evacuation effort. The ISR Bum 
Team likewise frequently links with the CCATT teams and 
routinely brings patients back to the Burn Center in San 
Antonio, Texas, within 2 to 3 days of injury. 
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Table 4. Combat care requires a complete set of 

surgical skills 

For 1 i over a ' 1 per:oci. eight surgeons 

performed: 

• 546 Soft-tissue washouts and debridements 

• 210 Laparotomies 

• 205 Orthopaedic hardware 

• 149 Face and neck 

• 103 Ophthalmologic 
•97 Craniotomies / spine 

• 74 Major vascular 

• 29 Chest 

• 108 Nontrauma 

Data courtesy of MAJ Jimie Owsley, MD. 

Table 4 outlines the complete list of surgical skills re- 
quired to be a combat surgeon. This is again information from 
Dr. Owsley who collected data on 1,037 casualties, reflecting 
the work of five to eight surgeons in Baghdad over 6 months: 
the distribution is typical of all busy combat hospitals, espe- 
cially those with eye and neurosurgical teams. Is this the 
modern definition of the old style general surgeon or is it the 
new trauma at ui i i n K in : discu d by the Amer- 

ican Board of Surgery? I am not sure which one it is, but I can 
tell you we need them right now. I hope that the American 
Board of Surgery generates a recommendation soon; they 
may want to use this list of procedures as a template. 

The increase in IED explosions has created a small group 
of surviving casualties who have significant primary pulmo- 
nary blast injury. 41 This has complicated the care of these 
patients in the intensive care unit. An intensive care unit 
patient with pneumonia, inhalation injury, multiple organ 
failure, diabetes, heart disease, or hypertension, requiring 
traditional nutritional, ventilator, hemodynamic, antibiotics, 
and surgical critical care is common in our civilian intensive 
care units every day. However, traditional intensive care unit 
teams do not exist in the deployed tent hospitals, so we often 
have to create ad hoc intensive care unit teams, frequently 
incorporating family practice doctors, cardiologists, pediatri- 
cians, general internal medicine physicians, and the occa- 
sional trauma critical care surgeon or pulmonologist. This is 
anothct in i 't n i i i i i 'i 1 i 

ately placing intensive care unit teams in the Level III facil- 
ities. 

The members of the deployed hospitals have done a 
magnificent job caring for the coalition soldiers, Iraqi citi- 
zens, prisoners, and children. The latter group deserves spe- 
cial mention. Sixty to 75% or more of all casualties eared for 
in these hospitals are Iraqis. They are not rapidly evacuated 
and often stay in a CSH for weeks. They are cared for in a 
most heroic fashion. To quote a young surgeon, 'we are the 
good guys on the battlefield.' and every medical treatment 
facility is living up to this goal. We must continue to care for 
these noncombatanf casualties and the significant changes in 
doctrine, personnel, and. logistic systems required for their 



care. That is what the Geneva Convention (FM 27-10) says 
we are supposed to do and we do it. day in and day out, often 
at a real pets run rac • dice 

. 'sterns 

I have already met it h ran 5 st< 11 approach. Lt 
Col Brian Eastridge and MAJ Henry Schiller who are both 
Reservists and have served as Trauma Director in Iraq, 
stalled the effort toward a trauma system based on civilian 
trauma systems concepts. In November 2004, we formally 
established the Trauma Medical Director and Nurse Coordi- 
nator at the Medical Command level in Iraq, now led by LTC 
Don Jenkins. There are five trauma nurse registrars at the 
Level III facilities and one Trauma Nurse Coordinator, LTC 
Debi Spenser. They are implementing the JTTR, performing 
regional morbidity and mortality conference (M&M), pub- 
lishing clinical practice guidelines and flight SOPs, perform- 
ing medical flight review, have an ongoing performance 
improvement program, doing web-based feedback on casu- 
alties, helping place surgical teams in optimal locations based 
upon need, developing the process whereby combat casualty 
research can be performed, developing prevention strategies, 
and using the gold book 45 modified for military applications 
as a guide. This effort has been supported by the three 
Surgeons General and the ACS-COT and their chairman, Dr. 
Wayne Meredith. These goals are ambitious, yet using the 
lessons learned in civilian systems research and applying 
those to the battlefield must occur. 

Battlefield Research 

Deployed research with IRB approval is exceedingly 
difficult. What we anticipate in the next several months is 
developing a pi seientifi ev\ of trauma 

protocols is conducted by the USAISR, with Brooke Army 
Medical Center functioning as the deployed IRB, and the 
Medical Corps General Officer in theater holding the research 
assurance. We did perform one prospective trauma study of a 
Food and Drug Administration (FDA) investigational new 
drug (fibrin dressing). We deployed 1,200 dressings, trained 
250 medics, and consented 2.500 soldiers in four countries 
before die w ai tat 1 reeing to irticipate in the 

study wore a g n O 0 it 1 1 1 1 n tliment was > 
98%. The dressing was used once on a high groin wound and 
was life sa\m ! 1 Li ne studies on 

!< h 1' I I n lie ui 1 I 

»ss of the i in 1 1 ligoii bat operations 

The Armed Forces Institute of Pathology (AFIP), Defense 
Advanced Research Projects Agency (DARPA), and the US- 
AISR have combined their efforts to develop a protocol 
whereby before 1 ra>> 1 • > >s\ a 16-slice three- 

dimensional CAT Scan will be performed and the results 
integrated into the current injury database. Dr. Howard 
Champion and Dr. Richard Satava are leading these efforts. 
The AFIP has performed autopsies on all 1,100 casualties, 
and we are evaluating the results within the context of im- 
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proving body armor, training, and research requirements. 

I u ng performed on the 

effectiveness u . s iquets. hemo- 

tatit di >h who ?l ' recombinant coagulation 

factor Vila, and outcomes using intensive nitre unit ieain.v 
The National Institutes of Health, the Canadian Defense De- 
partment, and the U.S. DoD have formed a resuscitation 
consortium called the ROC {.Resuscitation Outcomes Consor- 
tium), focusing on translation of clinical practices leading to 
immed! 'U h n i i n i lei ill. t ■ i 

important addition to the combat casualty care research pro- 
gram for the DoD. The initial focus of the consortium has 
been on optimal resuscitation, ventilation, and hemostasis 
strategies in trauma patients, with obvious implications for 
improved combat casually care. 

i UflSill 

To quote Hippocrates, "He who would become a surgeon 
should join the Army and follow it." Now I'm not saying 
Hippocrates was an Army recruiter: however, there are two in 
the back of the room and I would like for you to take 
advantage of your time at one of the outside booths and talk 
to them. Along the same lines, the A A ST should consider a 
written proposal to the three Surgeon Generals, outlining a 
way to use the expertise that is common in the civilian trauma 
community, in a way that will help our deployed soldiers, 
sailors, and airmen. 

So Dr. Trunkey, the Government Accounting Office and 
DoD heard your comments. We've made significant im- 
provements, but much work still remains. In summary, we 
have improved body armor, trauma training, and education, 
hemostasis, widely used damage control concepts, and ex- 
tended them. We've widely deployed the rapidly mobile 
surgical teams, we have better wanning devices, and a fair 
amount of new technology. We are using rapid evacuation, 
we are implementing the trauma systems approach, and a 
process for IRB-approved research. We have even improved 
coordination between services. 

Areas for improvement still exist. Bettci training in tac- 
tically sound pi tospit 1 >mbat * i-i n o o . i 
Logistics and communications still need improvement. We 
are working on our professional filler system and must find 
ways for the small surgical teams to be sent home or col- 
lapsed into the I vel 11) ^ n t the mobility phase of 
after the war is over. Intensive care unit and burn teams need 
to be sent into theater. We are making headway on preventing 
and treating hypothermia, coagulopathy, and acidosis but 
need to do more. Attention needs to be focused on decreasing 
morbidity in the surviving casualties after their return state- 
wide A I 1 I i i . i v i " n i 
so medical resources can be optimally placed on the battle- 
field. Finally, we need to improve the doctrine, personnel, 
and logistic support for the noncoalition casualties that in 
many cases comprise the majority of cases at the Level III 
facilities. 
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medical units who care for those who are injured and perform 
their mission so well. 

Finally, thank you to the soldiers, sailors, airmen, and 
Marines who assume the risk and without question do what 
the president orders. 

",! • , i \ims 

1 would tike to say i io my friends, mentors, rote models, and 
colleagues, some of u ai ii the room Col John McPhail and Co! 

a ro'e as.dei: i Joint Hasv ostit a aom I iaive worked on many i ' 
projects; Capt Frank Butler, who started the TCCC training and is now the 
USSOCOM Surgeon; Coi Steve He!/,, who just redeployed from Baled and 
Col Toney Baskin it 1 una it in San \ntonio, TX; Col 

(Dr.) Basil Pruitt. Dr. Non i McS ii Dr. Hov, aid Chant) t I Jr. Dav< 
Hoyt, Dr Ken Matlo.s and Dr. "area Moore, you all have had a great influence 
on ray career and 1 took forward to our continued eoliahoration. On a more 

somber note, I want to i I lit i neral S i f< 

the vsy fst outside of ! aduiate in January 2004, who was killed by in a 
mid like to slop a moment and thank my 
wife. Dr. Kelly Wirtek and our children, Ian and Ryan. They put up with my 
work and travel u it ortive and Hove them dearly. To all that 

have been deployed, you know what I tint talking about when 1 say that 
deployment is roughest on t families. Thank you to the families that 
support their soldiers when they go forward. 
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